Abstract: Comparative Study of Cerebral Vasoactivity in Vascular Sclerosis of the Brain in Elderly Men
Introduction
• In elderly patients showing mental aberrations it is often difficult to be certain of the pathophysiological mechanism or the etiology. It is the purpose of this paper to describe the results of studies conducted identically in a group of clinically normal elderly subjects with two groups of patients of the same age who were clinically abnormal.
Methods
Each patient underwent the same series of investigations which included the history, physical and neurological examinations as well as neuropsychological examination, tests of blood chemistry, cardiopulmonary function, and ocular fundi; x-rays of the chest, head, and cervical spine; 10-lead EEG, standard and regional rheoencephalograms (REG), 1 4 ), with measurements first taken in the basal state (meaning a Pco, between 30 and 35 mm Hg) and during three functional tests including hypercarbia, hypocarbia and papaverine. During hypercarbia the Pco, was increased by 25%; during hypocarbia the Pco, was decreased by 20%, and the use of papaverine was intravenous with an injection of 50 mg. Mean arterial blood pressure was kept at a constant level despite fluctuations of Paco,. The regional cerebral blood flow was calculated by the compartmental method of analysis of three regions of the cerebral hemisphere (frontal, temporal and parietal). Reference is subsequently made only to the fast component of the curve, i.e., the one corresponding to flow in the gray matter. A pneumoencephalogram also was performed.
Patients
Thirty-five subjects were studied (table 1) . Group 1 (control) is made up of ten individuals thought to be normal, i.e., no mental aberration and no overt evidence of cerebrovascular disease.
Patients in Group 2 (ten subjects) were divided into two categories: (a) five individuals who had had a focal cerebrovascular event with permanent sequelae six months or more before this investigation (cerebral angiograms and CBF studies were performed on the hemisphere free of the previous infarct) and (b) five .abjects having depression, emotional instability, lapses of memory, temporary episodes of confusion and disorientation constituting a pattern that made it impossible for the patients to live alone. Group 3 consisted of 15 individuals with "senile dementia." The mental aberration was severe in degree including memory loss, emotional instability, general intellectual deterioration, etc.
The results are given in tables 2 through 5.
Discussion
Blood flow variations in one or more regions of the cerebrum do not reflect the entire vasomotor state throughout the brain; however, functional tests provide some idea of the reactivity of the arterial network. In Group 1, patients had excellent regional gray matter cerebral blood flow with a good reaction to hypercapnia and a less satisfactory reaction to hypocapnia and/or to papaverine, particularly for those patients in whom arterial lesions were displayed by arteriography. The absence of abnormal clinical signs, even in those patients in whom the test results were abnormal, shows that the results of such tests and the clinical status of the patient do not necessarily correspond. More abnormal vasomotor reactivity was noted in Group 2 patients; there is nothing surprising about this.
In Group 3, one-third of the patients (those with "senile dementia") had satisfactory and effective responses to vasomotor agents. Vasomotor activity in the others showed a variety of changes including lack of autoregulation. There was no evidence that these individuals would receive any significant change in cerebral blood flow following the injection of a vasodilating substance. In a series of 170 subjects with organic cerebral lesions, Hoyer and Oesterreich 5 found reduced cerebral blood flow in only 17% whereas metabolic impairments were noted to be severe in 68%. Similarly, Simard et al. 6 found a 23% reduction of regional cerebral blood flow (especially frontotemporal area) in 15 subjects with "senile" and "presenile dementia." In this same group, the reactivity of the cerebral vessels was normal in all regions. The authors believed that the dementia was not the result of chronic diminution of cerebral blood flow but was more likely to be the result of small cerebral infarcts or primary neuronal degeneration.
Conclusion
Patients in the elderly age category who were clinically normal may have abnormalities of regional cerebral blood flow, cerebral angiography, etc., thus demonstrating that there is no specific relationship between the abnormality and the clinical state of the patient.
Patients with "senile dementia" may have nor-
